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(54) INFORMATION FILTERING DEVICE AND INFORMATION FILTERING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
information filtering device capable of arranging 
information correspondingly the necessity degree of a 
user and providing it to the user in an order from the 
information of high necessity. 

SOLUTION: This information filtering device converts 
plural key words allocated to the information to a 
vector by a vector generation part 1, calculates a 
score by using the vector and teacher signals from 
the user by a score calculation part 3, calculates the 
necessity and reliability from the score by a necessity 
calculation part 7 and calculates metric used when 
the score calculation part 3 calculates the score 
based on the simple evaluation of the 
necessity/unnecessity of the information supplied 
from the user by a metric learning part 19. 
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5 U 'J>& < fc *«FfI?Jj«l?* ?>©Aft 

[if #il 2] flra<DSt5toJfl*"3tttt, B*fcffl^T 

Lfe^7 ^Hft ^&#£>5i>S*ku5Aftkfr 
&f|-*£ii&^&< fcfe-o®* b <J y 7{i^i:;£>>S>7 
3:rfi^fcftt*U ^©7ny{f^£fOTUTtiflS©li 
^©JI*£&#>3if#:iI 1 13«©tffS7 -i ;u£SS„ 
[»*S 3 ] b U y 7{f ^tt, a* bfctPBi: A£ 
& A* * ft 5 (Bg;&>*£* SSttf k * 6 ft* 
Sft5«3"CifcD, fufBA;M^e>A;b£ftl>{f^# 

6 $tfi££ ft 5 b U y * ®% T 5 - k 

[»*S 4] b 'J y * «*Bu X*«l?a» £ A 

* * ft 5 fi*a*&R&»^©"t 7 b MM ^© i Bffl Kfr 
BIT* b U y^fi^tt, X*«?4>&A** 

?iJT-fe £ £ k S««i:-3-«l»*a 3 13«4©t»?&7 ^ 

5 ] b u y * m * t%%.* h; * * « 

^li^ft^'ftfr^JT-fet), fufBfi^J© (ij) & 
i#g©*-7- h'fl^i: j #§©3—7- b'ff^#|H] 

^t^sftfcfliaiSjsafk^nfcfiUEks «ii3i#g© 
7- Kfi^ktuiB j #§©3-7- Ym^vmmz 

[§t#3!6 3 fT?0©(ijM^ tiJfttfi&BTfca* 
^ST-^S^^-Tii^^ks iSiCD^-7-bfl 
^k j §@©*-7- F«9#HI$fc£8:ftfc««# l B 

wtiwait sit 5 ci tztrnt t m#m 5 k« 

6»BR*ft52^ b U y^fll^arffiifflB^f bMf-f 

se^-chts* ^ zd-^svg^ 3 7fi^£tt*-rs 

7 n TtUTffl k > fl&BWS* 3 7{g^£ZFiuI3§£7 3 
b iMffiWMiSttif ft * * 5 j&SSHIRS ^ 



1 6 ©o TftiPlB 

BWa^jMSiPS*' i: v ^ A* k ©fflM* b ftg $ ft 5 
c k^#ai:1-5it#a 7!3®©lff|g7 -f ;b^^«c 
[lt*«9] m?-i-7^©idt^i:aAUT 

*E©m$&£I31tTS*§^-*f3tigEi:> fuIB* 

l35feK7 s -*SJ8Ca^-r55|5R7 s -i'ffl*ii?JfflIfiBi:4 
#r 5»*S 1 8 Oorft4>l3«OffiSR7 -f 

So 

< ^ ( t & ft fc z> k o g fc iimst © ^ - v - y m t z m o 
is©ffiSk> ^sk^ftfctt^oaskv -^ft^ft©^ 

i: £ ft i: 4> 6 ItJf* ft 5 ^r-7 - b 3 x b 
^S•f■Sffiv^T^ffcft^Ci:^!!ta!t^:■rsit#Sl 013® 

[flf*9i-2] ^ft^ft©^-7-Ni-t©^-7- 
b* 3 7 b fi-ttts tPE^^ST ?> ^ST- S * ^ 

[I»*ai3-] ^ft^ft©^-7-b*fl^©^-7- 

■rst*^* k, hwb*-7 - bff ^ifi-Sxtitzfiimw 

VM5^*fttt©ffl*"efet), luI3^-7-b-3^ bff 
HiftSU /h^i^-7- Hi 

f»Eo 

43 A£*?*?=©A*#s ffi^^ftfe+t 
H^^li: UfclHlSS^-r^W^lHlim^lulBtffli^^ 
gk UfcHSc^^f ±§S0^&iBitt^[lIi[l31ilSi5 
k, 9-i«fi^*55-r*^y*»*cfflft-j-4»jte 

,£ l g^giPi : v>dA*4ffi?* i t.©A^^ mafliac^s 
ftfe^r-7-b-fi^, Sui3±#SElS, t5l3±g^H]S 
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SEMk lirl3^*@^lfffIia»6iWIBtt»tia« 

zntzm ^ts&rr mm^wm t z t 

So 

" [fff^s 1 5 ] ftgfl i o &s 1 4 o^fwciea 

[»*S 16] *-7 - Mi ^ffct, - h ft^tr 
. [If £3! 1 8 ] M&& 1 7 CI3f&ft&a&&*SS 

z^tzztz'imt-rzmMm 6iB«ot§#7^;u 

XtttifiBM8!4» £>ff £©««£& t> ffi-f* & ■=> 

■t£&©*-7 - Hi ^ £> & 5 *-7 - b'Pff-f 

^©liJ¥tttt©f±£££*. Sit SRS 1 9 13«0ttS7 4 
2 1] ^ b U s> * ft ^i±s Xfitisft-fr b Aft 
U y * ffl^ i: s e> X* £ ft I (if A^ST* & 

i»^fflflsa*»fe*idi*ftss^ b 'J ^(i-ft-fes 

[i»&6 2 2], b V v £fi ^ A*4B?4> 6 

6^**nsfi^* t flia4 J ^s-cfe5»*o'<^ b;Hi 

[»*S2 3] ttfc* b'Jv^ffll^iiSS/ b'Jy* 
fi^tt^ft-tftffai-eifeDs uraafrfli® (ij) 

t, i#I©*-7-b*f§^£ j#B©^-7-b*{f^ 
tfH^t^SftfcfljaffjMSfc^ftfcKffiiiN 1513 iS 



[it&6 2 4 ] frajo ( i j ) jSfl-tt, ffiffi^Wt' fc 5 
fr^gT-aSSfrfc^tft^ft^N i#gffl*-7-b 
ff-f-J: j#i©*-7- b-fi##|S]B#t^;£ftfdSfS# 

[»*a 2 6 ] S$»©i*i^©Egfii> i&5i:£aifcW 
$g©MSi:v ^Si:$t^fcWla©MSi:^ .-ttt^fto^f 
-7- h-fi^-CouT^ filB^-7- Hfll^ft^trflffil 
ButB^r~7-K«^$:^trttfg 
^5i:^ntffljKi:*6>ft^^ns^-7-K3^ b 

imzm^-zfifrtiz z tzzmtt zmxm 2 5 mm, 

[»«3R2 7] *nm©*-7-NI-§©*-7- 

fc, «JfB^-7-h-{I^^^trtt«i s ^-e 
S>54 i:: PST-fe5*$:^-r5t^^i:©av>$:^gKltr 
SWT 5 ft^T-feSd^^^^-Ti. lt*B2 6I3«© 

[^*J12 8] ^■?n©=5f~7-b-{ff-©^- T 7- 

feS^Str^S^^^-rSt^^t©?!^* 5 ^;^^*^ 
J^Sftttftfi^TifeD, tulB^-7-b-n^hffl^ 

[W^S 2 9 ] x-^^-^SS^III-^x-^^- 

^s«sa««Tf»-3T»*aias9, is, lexit 
1 8\ztm,<D^m7 * frt>m&zm^tzztz!im.i:? 

^nmm^^rm^m 1 9 2 4 ciattotit is 
xttflraaft ffi* 6m^©^5:sz t> ffl-r ©t-fe-^ 
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&bfe^£ WWf-f k> fM^&Sfrgfrkv^Aftk 

*S 3 1 13®©*-?- b*$yft5££f£SS= 
[if** 3 3] / b U y ^ »5HU Aft SirfiP & Aft 

SR*«3 2f3®©*- 1 7-h1&!ft5S;£ 

3 4 ] Iffe* h U * Z #5HU Aftig?* h 

BffiMfT?iJT-fe»3s SS^hUy^ffi^ttx Aftig^fr 
e>Aft£ft5{fi^#^ST-fc3it£r©^ WWi^©§ 

BfflHfT?yT-$>5c- tzi&mb tzn^rns 313$©* 

BMW 3 5] *Jfe^ h U y^fl^kSJfc* h U 
ffl^tt-tft-tttfrfllTfci), aWBfr?!lO (ij) f£#{±> 

i#g©*-7-Mi^i: jSgc^-y-Mf-f 
£llBft^tftifa#&Sk£ftfcagi^ filBilia© 
FflretSJE j Sg©*-9- Hi ^ffEISfC 

So 

[lt*B 3 6 ] fT?!l®(i j)J5WMk tiBWj&g-CS 5 
fr^ST*^*^^^^^ i#g©*-7-K 

[if #11 3 7 ] Ift&g 1 0 1 5 s S fctt 

£#®i:-f 3IM&S3 i*>e> 3 eo-fft^tia®©*- 
xtfflt an* & fifs«Dfifs*ai 5 asi~ * ©^ » t> 

ft-f SAftiisR^U IWBA*«?*&©A*tSr3 

BM8S3 9] W#&©ffi^©MJ?-3lti^ s$#£ffl^ 

4»e>'J>£< k*-" offl^ h V y^{f^£tt#U ^©* 
#S 3 8 I3®©*-7- 

[IM&S 4 0] * HJ «s> * {f ^j± % AftSg? A> & Aft 
hyy^ifl:, AftiTf^Aft^ftSfi^i 5 ^ 



"efcSdfcfcfMRi: -raw*?! 3 9f3»0*-7-Kfc 

[SMSS 4 1 ] * h U ry * fl^ii, A**m» 6 
Aft£ft£ffif-#&g&:^r©^ Wufi^oSBfflH 

s^h'j^ifit Aft4g?*^Aft 

fT?iJTfe5^i:^#ai:1-5if*S4 OBMR®*-?- 
C«f«ffl 4 2 ] F'J'^ {f * fcSS^ h U >? 

{mit^ti^timi-zh*), «iiBff?uo (ij) 

k> i#g©*-7-h-ffl^i: j#g©*-7-Kfi^ 
SH^C^trflBRiiSjfifBfcSftfclMEi:, fuf3i#g© 

^tf tf IRd^g t £ nfcMK t *» 6 ft#£ ft 5 - 4» 

4 3 ] ffaj®(i j)dS3-tt, flHRift&Stife 5 

j #g©*-»7- Ym^zmmztts^mit'm 
[»*S4 4] it 2 5SS2 8 ©urn 

A 1 ti3«oa«»s*a t i -a -tf^Jffi* ft 5 1> OT? » s 
[0 0 0 1] 

[0 0 0 2] 

SftTOi, 0 ^©#SC(±, fflXiWDa^riBftfil 

[0003] <;u*«ncHa-r «fie*a«j: l 

[0 0 0 4] 
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-7- Ktov^TfflBssfctiHfcfi < i&rr 

5©T\ ggftf??^ U ^SftT^a^-^pOJg 
(Mitt, £©<£ -5 iKx-*©*-? 

tt, ap-y-h-tfi'V— ^^fr^CDfeS^XxAT-feS 

[0005] ««7-f;i/*ij>^i/fce»t»*- 

9 - b* Ico V i T ©gnSafcC jg-^t 3 5 i« 5 £ 
0T?fe!K fc£fc£*-?-b'Ti±-£r&bTV^#, ft 

[0 0 0 6] **Wtt±Bt£*OB«SfHfet-5t»OT 

v^R7^;i^SS£it&r3^i:£g&hT£, 
[0 0 0 7] 

^©^-y-b'S^* b;i/fc^&-f S'** 

x 5 Jm?-* » S a»M»8B i: & b ft * tf $67 -f ;i<* 
y y h VMICfflBSffi^U 

ffi^ b tztm&&W1r^Wi? t ^ -5 a-lf-Oif OS A 

[0 0 0 8] 

[0009] #*fflcDii*a i craRoaratt, 

*ggi:bfc4)©T-6tK ^--1f-*5)©^5ip§iP© 
5. 

[0 0 l'O] *«W©»«a 2 CI3«©ftKtt, tt$s© 



frbU%*-v-YUm*%.Wk\stz^ h;Wi*ks 

©70 7fflWiJffl bTfll«a)ffi^O*H5*ft»5»* 
riiia«©tilS7^;i/^SgJ:bfe*©Tfe!3s tffl© 
«BE-3H-*«faCftlt&ftfc«QRO*-7- b*£^7 b 

[0011] *ftSOW*a3 CI3«ffl*Wtt, * h y 

6 a* # n 5 fi##^gT- & a ^©-ttf&fr 6 *t j$ * n 

IB«©tf$R7^;U*«Rfcbfe<fc©-e;fctK *bUy* 
Si— tf-4S(6«J:Lfcflia4»6tW*nst.«Di:, ^ 
S i: b fcfg $Rfr 6> ff#£ ft 5 £>©© 2 o £ ffl v> 5 c i: t 
JtS©^V>7=JTSft»^^, tf$5SJ--+f-t 
«eS&JRC»iS« < M^^x. « i: ^ o {^ffl ft t> o t, ©T' 
So 

[0 0 12] *»WO»*S4tl3«0«Hlittx 

b 'J y ^ «^tt, A*4S?iP & A* d fi 5 fllf- ■ 

[0 0 13] *»«cp'»«a5C|B««D»Wtts 

b y y^ffi^kss^' b y^^fi^tt^^nfTjijT-fe 

5> HufBff?y© (ij) fig^tt, eaSfcSftfeflBROlB* 

j #g©^r-7- Hfl^^H^^^^nfetflS^li: 
l2K©1ffa7^;u^SEi:b7S: i fe©T-$.?), *ISS<7 

[0 0 1 4]-*^OIt*a6CB«CD^tt, fr^J© 
( i j )^(±, tf $R* S '^ST- 5 *^ST- & Zfrtttm 

bt*©T'S!3, St^^©jS^SI¥ii-r2)Cli:tJ: 
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[0 0 15] *ftWfflB*S7CE«©36Wtt, t»IS© 
^ b U ^fctSSiP&lifiKSftSSfc* b 

-rs Brass i 6 ov^-f n*>i3«ow «7 )\>*%Wl 

iiL/feiOT-fet), 2o©*n:F{i^£ftSfc|ilfr-g-fc> 

— !f-C ! fi«&HC»KflS<a£'"<£*.3 fcV^ftt§4# 

[0 0 16] **«CDS|*a 8 CIB«0*W{±, Wfe* 

v > -5 A* i: ©OS* 5> fH?£ ft 2> £ £ 1 1 S II* 
II 7 !3®Otf 4 /U*«g 2 OCT. 3 T{f^S:ftjStC 

[0 0 17] *36?8ffllll*S9t:iaK©*?§tt> 

5^&ffift9?jK:^-r5iac> *^©tf$££iBit-f 

1" i*Mr—9 WJtfMM b. fe*-f 1 £M 8 © 

^TOPlB«©W?&7 : 4;i'*SaT-&!k a-" tf-Cifc 

RftflHUfr & flBfcfi C JKW 6 i: ^ 5 fEB 
[0018] #!8BJ3©Iff3<Jf 1 o ci3«®«ratt, tils 

[0 0 19] *8E©W#S1 1 CI3«®*Wtt, 
tfrbaWZftZ*- 1 ?- b*3* bfi^fcE^Tfrfoft 



[0020] 2c«sKo*wttN *n 

^©^-y-b'M^c^-v-bn;* Mi-ttk ttfs 

^-rst*^ t(D»> ^ i&tfta cifit 5 ft t- $ s c 
^&^i:-r5it#ii i i fa®©®fiS£»gEg-£;& 

[0 0 2 1] *»?§Oll*ai 3CI3«ffl»WJ±N *ft 
tfi^T-feSA^^feii^^-rSt^^tN SUB* 

* & mtm^frtt torn v > s v > s ^ * % tM (om^ 

TfctK SUB^-V-b^* Ym^1$*%l£*-V-Y 

[0 0 2 2] *%3B<Dff:&9 1 4 CE«©ftWH:, A* 

^f-±1t/&lR&tfSj!Btffi££^gi: bfcii»ftwf± 
g^@RSE«-r«lHlRE«»l:, *-7-b*ffi^£>F 

^ls!RS.tJ t ^fB*^Ji) s ^- , 7- LT^^nfc 

i3£1t£[i]i^ TOg3±S«0^WliII3jSlS8WIB«» 
»^ga5tS*1-5^i:5#Sci:-r?.»*ffil 0SM1 

3 ©o-rn^iB^cjUS^^go 

[0 0 2 3] *%®®m#m 1 5 1!3«©^^(^ it* 
SI 0SS1 4Q^?tifrCmM£titzim&9%iW* 

[0 0 2 4] *^B^©.!t*S 1 6 CEKOfSratt, ^r- 
ffl2RS9©^-rn4\ Xttl 5!3®©13®©ttfS7-f 

[0025] *^b^©w*s 1 7 izmmv&mt, 

SI 0SM1 4©v^M3$©I3iS©3gjfti$S^S? 




[0 0 2 6] *&®(Dm#m 1 8 tBtt©*wau 

[0 0 2 7] *S 1 9 fclBttfcaWfck 

[0028] zmnomim. 2 0 fciBSo©^^ 
i:*-o©^ b u vtm^h-frbttTm^ifrn u 

£^3. 5 If #51 1 9 13®©tt^7 *f fls* V WJj&Wb 

[0 0 2 9] *«?8(0lt*a 2 1 CI3»0*Wt±x * b 

? #> 6 Aft £ ft 5 ff^-A^ST- £ 5 & Slfig 

■II 2 0 f3®©fta7 'J X) , ttaS-3- 

do 

[0 0 3 0] #f£BJ©!i *S 2 2 CIMKOftEtt* if £ 
*HJy*«*tts Aft*?*£Aft£ft5{t^#t§a 
&>m.t£-W&<D^t> WWI^©§B*BKfr?liT-&!K s 

*z.t&mt**l&&&2 H3«©tffS7^;u^'jy 

[0 0 3 1] *3?BJ§©ff 2 3 CI3«J©^B^i±v 1t5£ 
/ b 'J s>*ffiHJi:SJ£* h- U ^fi^li^ft^ftfi^'JT- 
fcth ItilB^y© (ij) ift^i:£ftfctfa©$I 
Siis 5p5J:*n*:fljacD®Ki:> i#g©*-9-F 
fi^-i: jSg©*- 1 ?- Ni^#[B]B#t££ft;fcffa* 5 
-BStSftfcSlK^ miZi^m<D*- r 7-Y{mt.m 
13 j #g©*-7- Mf^#!^£^Sftfetifa#^l 
J: $ ft fe££ t *5> ft* $ ft 5 - i: £^ i: t i> ift&g 
2 igs«ofl»«7^;i/^y>^iS"C*D, Wftfei- 
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[0 0 3 2] *%HB®|t:&£ 2 4 CEROSWit ffJIJ 
©(ij)fi£#tt> titftP^Tfe 5 i***^* 
iSg©^-7-h'ffl^i: j#g©*-<7 

fc«Ci:fc«*i:tS!l:ii«2 3 I31K©tf a? 4 W 'J 

>^wt-& d , fiwifti— y-cisa^cwflcjas < 

[0 0 3 3] #3gPj3©lf #11 2 5 IC|3«0»«H:, flW 

ts^ftstv^a^ffl^Oo 

[0 0 3 4] *^Oit^® 2 6 KlE*0»Wtt, S$* 

ft^:tta©agi:^ -^ft-^ft©^— 7-h*^i^t:■^v^ 
- h-ff ^ft^trfll a^^S t S ft 
BtjfB^-7-b-{f^^^tr^ai)S^5i:#ftfeaK 

[0 0 3 5] *«?80l!l«a 2 7 KfBfi©^^ ^tl 
■?ft©^— 7-K@^©^~7-K3^hfi^{±, tta 

-7- Hf-^Sr^trtta^S^^S^ST-SS*^ 

t t?z> 2 6 mm^mm:^ t- fe 5 , 

[0 0 3 6] 3M6180»«S 2 8 CEBOJBWtt, ^ft 
-9- WI^Sr^tf^ta^ST-^S^ST- »5*4 

r « »#s 2 7 E«cD.8waiS*an? » 5 x ^-if-© 

[0 0 3 7] *«Wo»#a 2 9 t|3«®*WI4, 
i»*SlSS9^ 15, 1 6XIS 1 8iCl3«©tta7^ 
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[0038] xmxDn&s. 3 o tzmm<Dmm, 

R$S 1 9 £S 2 4 fcI3«©fl(*7 -i U >40j£ft 
[0 0 3 9] *ftWOI»*S3 1 tIB«O^B^i± s 

4J5W 3 C k ft#® i: -f S 7 - KttJRSE^SRe-e 

[0040] jwseoiim&ji 3 2 ciaao*wttx w» 

b U y^fflf-ftttffU ^©^ b U ^{f-f-ft^Jffl 
[0 0 4 1] *»E©if #9 3 3 t!3«0*Wtt, * b 
m 3 2 IB®©*- 7- Pt**S4fi&StlIT* ^ tf 

ft*-rs,, 

[0 0 4 2] *»?80lff*a 3 4 £fB«©^tt, ifct 
b "J y^fi^Bu X^Sg^^X^^tlSfl^* 5 ^ 

ftw»i:-r5»*a3 3i3«©*-7-b-4£fK:££{£$i 

[0 0 4 3] *»E0R*913 5 C|3«0«Ktt» 1fi£ 

* b u ^frtiig^ b u y^fi^tttn^nfrJUT 

fufEfr?!l© (ij) fiEfl-tt, {fcgkSnfctiiaoii 
Jgiu =FS4:3ftfctil«0*et^ i#@©*-7-b- 

fc3ftfc«K^ M3i#§©*-7-b-fi^i:itriEj 



tifcfftKi:* £fbg£ft3 c: 4: ft^kf 5 It *S 3 3 

[0 0 4 4] #&ES©W#JS3 6 {CfB@©^B^{±> ffW 
©(ij)fi£#li> flffilA« l WITfe54>^S-e»**4^f 
5t*£-fti:> i#g©*-7-Hi^i: j#gO*-9 
- b" fS-t ft [eOB§ C Strffif IStf^ST' & S iP^FSt & 5 

£kft#®kT3§f£ii3 

. [0 0 4 5 ] *«BJ©lf $8 3 7 CIBK©#38tt, ft* 

a, ossi 5, $fctt»*ai 7ia«oafS 
^s^tf aftt^-rs^-9- b-^sftf#s c 

[0 0 4 6] *^Bgoif^ 3 8 CfBffiC^BJii, 

^©^isftm!3tBt^©T-&oT> twasa^-rs^a 

lufBtff^^SiPS^ftA^tSA^^ftWU 
t^JfBX*I^g?^e.©X*5cao-v^T^-9- b't^^ft 

s^t«$Eft^-r5^-7- b-^sftfts c ttff * 

[0 0 4 7] *^BJ©i|*^3 9 tfB«ffl^B^ii, tIS 
©ffi^©HI^O*(t(i> S$«ftfflV^Tj^^©^^-y- bit 

©p< b u v^fi^itwu -^©^ b y -ytm^zmft 

ftA*1" % C kt«t Di*&tiNft;£tft»t"5 b' 
[0 0 4 8] *^B^©ff*JS 4 0 5rfBii©^BJii> > b 

6«ja*^4g^ b y v^mx^zh^^mtt 

5UJ*a3 9I3«©^r-7-b*l^«^^*ST-^^ 
tf-ttffif IRCS^Sft A* 1 4 C t C i 5 ^S^W 
IBft^mtS^-^- b^Sftf#i>d ii^T- 1 2 
^<tfflft%T2> = 

[0 0 4 9] *»g80»*5l4 1 CIB«©«?att, 
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[0 0 5 0] #£gBJ3©lf#«4 2CIB«©«^tt, 

*!K luEff^J© (ij) fi&Hk ifiSfcSftfcflHSOJi 
fi^ 5F5J:*nfc««0»«i:, iSgffl*-?- b 

#§©*-?- Kffil^ftBll^C^trWatf^fikSnfc 
■©*-7-K8BRS£dfc&S"C*!>, a— !f-l±tf$S© 

[0 0 5 1 ] *j6WO»«SI4 SCERCflSWtts fr^U 
©Uj)$£-i±> «fS#£^fcSfr^T'&i>fr£^-r 
5t*^*i:> i#g©3— ^-b'ff-f i: jSSO^-V 

j&frjs-ea t) > j-— y-ttfli aos=p»*x*-r s - £ 

[0 0 5 2] **WO»*94 4CEttO«?aHu SW 

^T- § 5 i: Wof^fflSf -fi>o 
[0 0 5 3] £TF, JjcftffiOSQIECDJBJBCo^T, El 1 

jeo^jb i ©tpg7^ji^tt©fi}j&£^-r7n v^ia 

CSKBWfcC 3; 4: «> & 7n y » BIT fc 5 . 
[0 0 5 4] £?\ H2feffiV»T N *ftffi®£*tR$& 

-1f-#i:A,& rtf^j fcaafcC&Bfcbfcfrfc^SJI 
ffiCH-r5l3S*E*UfcaaSOl3*W2 % 5, 6, 8 

r tS8Li ©7-f;u*v>^£fT5tif&7^u*'j> 

^o. - y b 5 0 ^ ^©tt^-r^U h 5 

0 C £ & £HSC 7 -r 'J > ^ $ nt*M© Hf ffcj 

mf-^imu 1 0 a— v-mm&m r tt^j * 

nJ^ST" £ 5 £-5 1 bfe^-f 77u-^©-< 7 x-7 
i= v h 5 1 i:, a-+f-tf txfe rflRgj fc&gfcb 
fc^iiV^^HJiiCBSrs^BftfTa ^gi^y b 5 2 fc 



[0 0 5 5] JBIT, ±I3*J^Irf£C-o^TBWl , t5. 
'a*Cifi«fc bfe*i:V^JBUU±^B»#Oi 2:4: bT 

[0 0 5 6] Sf, flWB7-f;^U>^i=is> b5 Ofc 
«f&& r tffSj #A££ft?>i:> t»^7^;v^U>^ 
= y b 5 Ott, i3ttSP2, 5, 6, 

[0 0 5 7] ^OffflBSft&fffcfc r tPSj 

*tfir-*iBitffl 1 oc, jwasa^^^v^ta* 

[0 0 5 8] ^bT> ^--If-^toiS, -f^7i- 

citnaBffcift r t§f&j r tt^j ^ 106k 

[0 0 5 9] ifflPRt^ a.— »f-K:a^*n&ffllB«f& 

b 5 1 £frbx;»drf «;ri:fc«£ 

5 2t^i.o :<Da- tf-tiaaiipfll^CDX* 

Jfi-fS fe©T-fe !3^ b 5 2©^Bf^ (a- 

1f-#£:A,& rfljftj SJi*t£'Si:bfe4 i i:V^■5as 

[0 0 6 0] ftt, b 5 2Ttt, tulBS^b 

fe rflWRj-i:*CDaSpffl^ : Sfflv^-cia«8I!2, 5, 6, 

[0 0 6 1] JjJLh, *^©tPfi7^;i/^SSi±s it) 
HBV^Bftauti— if-JUDSU a— !f-ffl*»S 

r WSU 4^>^7x-7a-»^5 lT-a-lf-#£l 

tf-C»s5U a-if-©*fcs rflpRj ftflyfeWt« 
[0 0 6 2] I3.I&, a.-tP-©*fcS rtffgj 
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casta fctt, zQ&tmttQmm-eT&'ittfi* &a 
uii-?-©iftgliGtc$t3T, -f b 5 

[0 0 6 3] ST, **BC*^TEg&J&ttx 
£>Stt(f-t ($ r tf^j ^ST-S^fci:©^!^) 
^ItfftS^T-feSo 

[0 0 6 4] ff$UV^®»JBlftt, <&Rttffl^tt* 
^WH*Oi-5&£i:bTti-J¥^n5. 

[0 0 6 5] ±i£^fe$D<, XtlZtltz l"tf^j t^r- 
y-Y-Wfflt£tlXl\Z>&£r&%3L?>.. ~A©a-1f- 
*©i- : If-^StbTUi. rfllffij t 
]§V«t;fdi^*TttVNTU5*-7-KI££Ai:, 

nS*-7-K«£Bi: % 3&Cttvvj'Jifc4».fc<N- 

T*&5. 

[0 0 6 6] Ifctf^t, luIB^r-y-m^ACSt 
Jlt^^-y-h-CiiftOfitt:, ItifB^r— 

c « 1 5 * - 7 - I s t tttt o * * ft-tnf j d a 5 o 

[0 0 6 7] *bT, fffcCXfcStifc r «fgj COU 

tus lo^c^-y-Kcov^T^n^n^iiiia^ 

8tj$t5o 

[0 0 6 8] z.Oi-StfiS^tnff, BulBfffeCA±;S- 
ftfc r tt$Sj UtOTl^dg»©*-7-b-£, 7 

fgj (a-if-#&ght£Rj|Sffi©i^ttiS) fcttb 
T(±*tftIE©ffi£SU *-7-K*^BtJIt4* 

[0 0 6 9] -a bT, flWafttt£8^Ti-1f-®«& 

r «l&j i:^© Hf«J CHt5i-1f-«D!M5/^S 
©iWI i: 7 -h* (3--9-h-±fc;g£#tf) 

[0070] mmmzm i m ntiaj 



T, SiJ^CIifB^f WUOgBfgHfr^ff-gbT^ 

7-h-fre>^ftfciBfgMfT?ijMY£$oT, ^ y 

SY=ZEMij - Vi ■ VJ 
1 J 

kWJftS. 

[0 0 7 l] ft*, JiTF, i8ffii:»ifc rfljftj £?n 
T^fc*-7->*fr&fl56ftfc§BffiHfT?!JMY« r-(t 

[0 0 7 2] CICftSSYte, ^ h;]/V(D7b£&-3tz 

fttt, ft£SY(±*£ftIE©{iI£i: Eu *-5Tfc^»£- 
C.tt 0 CiS^ttft 2: 5* 6, f Sttfft 5±T? 

[0 0 7 3] *aWtt, WTCHl &ffi^Ti$«BJt 
£J;-5C, &e>fci**afcT, ^©itsv^gfeft^- 
©H-m^^SbTViSo 

.[0 0 7 4] lltJS^T, tB2fcjJ*l/fcflW87-r;i>* 

[0 0 7 5] £t, M7<f^ I J>^=fh5 0C 
*§=S t5 s> * ©fltJ^HHi 1 5 o 
[0 0 7-6] ffi&7'()\>9y>?3.=.yY5 0t£, <I* 

aau-FfcStrX**]) WUdHfttSSM}- 

dJBJf4«Rbfc#^ h V f bil^au^^ b >; 

955- 1, ^©^sffifif-©^ & v wasst^ai 4 

ffifl-frfcfeS. WT, tflS7^;^ U h 5 0 

C*aSt57Dy^Ol»jfift x HlCiPl/TKSf S." 
[0 0 7 7] El G*V>T, 1 tt rflBRj fetifc 
^-7-h-&£©«ISt©£^J£^ b;i/{c^t5^ 
^ h ;i/4JS8fflJx 2 {±3—7 - K ft Z®im<Dt!m&'< 

•IBS^TfeSo C©^^*Ema5 2CI3tt^tlt?f 

[0 0 7 8] 
[»13 
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DCK [1] =CW [1] , C [1]) 



DCK [nofDO] =CW fcofDCS] , C EnofDCQ ) 

[0 0 7 9] 5 > ^ Yfi>9=&B 1 tt*-7- K8fc 
fi^-nof Ks knofKs{I©*-7 - Nf-tfr 5> £ 5 - 

h-P(f^Ks= (K [1] , • • • , K [nofKs] ) J: ft 
gtt * - 9 - FSft^Is kffilBRWSHMI ^DCKft ffl V ^ 

— tf-ca^*ftfc r tffKj ftj&S/^SkffffiU&e 
*4>6iWSfifc1t*/ b 'J >^ifMY, b 'J 
•-^IfMNSlV^ b;i'£J5&BUT-g&$n& 
2o«D^h;ifl*Vofi*, W£{f^SYkS/£fl^ 
SNC^tfe-fSo 5i±. (nofDCixnofDCK^JT-feSfi 
IB*6/ b 'J **flhf MY*I3tft51tJE* b 'J s>*E 
URD [1] =(N [1] ,R [1] 



tigSK 6!± (nofDCKxnofDCK)^JT-$>5ftIiBSS^ b 

& = 8 15 * ft * c ft las-r s ^ ^ - 

t tiffin 7 liSuEtt^ft^ S Y k ituI3S£<i^ S N ft 

gftMBflsa-' < 7 * - * laws 8 bw& i7*-*m 

#C ft^E&fcB b&gttfi-f N h(f Hffiff-tR ft tfHf 5 
-9 D k*-7- b-§&fI^nofKs2;*-7- b'Pft^K 

i z'&mt i> im?- 1> Ktssp 1 o urn t atr Rfcss^- 

*»S&#SWM& 1 0!±SulB r tf?Sj 0*XT- fei.it 
D kHoBB*-?- b'&fi^noflskttifB*- 1 ? 
- b'Pff s JiffifEiWEttfi^N hlulHfi^ffii^R 
k tf e> * 5 S^noMDfSOJfeMx- £ 
[0 0 8 0] 
■ [»2] 

nofKs [ 1] ,Ks [1] ,D [1] ) 



URD [nofURD] =(N [nofUBD] , R [nofUHD] , nofKs [nofDED] , 
K s [nofOBD] , D OnoftJED] > 

[0 0 8 1] SEHraslsBS^-^E*®, 1 3 tt«* [0 0 8 2] 

nofTDflCftepx-^ff^ US 3] 

TD [1] =(T [1] .TnofK [1] ,TKs [1] ) 



TD fcofTD] =(T [nofTD] , Tnofls [nofTD] ,TKs CnofTD] ) 



[0 0 8 3] sEttrsaw^-^EftSPts&s. & 

fc> @2T-^bfe'f b 5 lO^ny 

^OHfiKft^f-So 

[ 0 0 8 4 ] H 1 CS^T, 11 ttffifflW^D O ftgtt 
5feSE5=— *IB««P1 OA^SE^-^ff^URD [1] 

zmfr&is *^(f^DDfttti*u zcD&m^vv 

#i--tf-C toT&S&g^ft^Tlfcefii-f T fta- 
if - * 6 gtt, luIBaSPff ^ T k iiiB*^-* fi^U 
RD [1] b«^nofKs [1] k*--7- 

mmKs [1] kfcHf^O^ttSCttoTtMiP?- 

So 

[0 0 8 5] Jfct % El 2 T? Sj* l/fc?gi=iy b 5 2 tffl 

b 'J ytmtt&IEti* b 'J y*£S4ff$» 
fit, Kr^/S«{t^i»6i6«ttfll*ftiHft5fctt© 

7fe ft»£tt^Bffl»SBtcJ:-3"EflJW*fi5. 



[ 0 0 8 6 ] M 1 C^l/fe^ b U V ^gfcfrSBMM) 

mmm.(Di.o-!:h^ a m i££i>t, i 9 awe* b 

U v *IBW» 5 C|3K3ft&«£/ b U v *{f -f-MY k 
flfBS/g^ b U v *E«» 6 C13«S ftfcSJt* b u <^ 
*jI^MNk**E*5* ry^SfBTCfc*. -© 
* HJ * ^¥B« 1 9 tt, SBix-^IBtSgE 1 3 A^lu 
IBicefx-^ T D ftM^ffi - y b 5 0 <D^ 

i kHtaffi-efts^Sffl^ b;i/^fiii 2 

?jftffer 5 c kt\ b u v tm^miE 

1-5= 

[0 0 8 7] JH^^7>-^**©*B*fr5«^# 
ft^WJHBS 2 2 1 k^SfflS^fi^tHHC 2 2 2 tifib 
»C*v^T, 2 2 ltt^Bffl^ b;i/&a«B2 0 4>6© 

t-2>^ffi#Sff^ft»gs, 2 2 2(±3^g^b;u£ 
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^LSNfctW-f5^BES£»*!HHn;»5. 2 1 
tt^BIMWffi 1 4 4» 6 Offi&n? * -t ^§»ffi^P 
L C fegttTBf3£0*8T?*lJ&*5 ^ — ^iBtSas 8 ©JRI 

BMS&e^LSfcgttT^ y^l 6, 17s 18h^ 
b U s> 4^S» 1 9 fc^Sffl^* 2 0 fc^g 

ffl*3 7tW9J 2 2 k^SESJfcfretttfffl 2 3 fcJRIft 

[0 0 8 8] JSLt©idC<(lja$nfcflHt7-f;i/^Stt 

[0 0 8 9] >m.7 J J\>*&W.<DKt bU$0Wtt!§©- 
mt, b 'J f ^fll*MYi:g*y b U y?fi^M 
Ni:£ (nofDCKXnofDCK) ^fr?!k 1 

0 ©SSbx- * U R D [ i ] (D±X ©i&gttff^N 
[i] (i = l, •'■ -.nofURD) 

ttffil 3©f&6Fr-*TD [ j] ©StCTff-fT [j] ft 
±T- 1 i:bfettlT-Si>o 
[0 0 9 0] ftSJC, <r U b 5 0 

<Dmtz®fiMt%c *1\ tiHR^-^AatiKPioo* 

1 o lip&ti^-^cwetifc^-^-KcfflSs 

1 0 2 4>68aSffl^~7-H"e»5*-7- 
h-Pff^-Ks= (K [1] ,K [2] , • • ■ , K [no 
fKs] ) HfiXtiZftZx, 
[0 0 9 1]'^ h;u£j5fc»l 
^-K s tt, :fc*H]0*£ 9 *>£>^* b;Wf ^V-vi:g& 

l ©fji^ft.0 3 £^-f 7 d — ? * - b ft#ra b 
7-b'g{fi^Ksftgl7i>i: (13Xfy/M)), 

rtgp©^ b;wt^v= (v [i] , v [2] , • ■ 

V [nofDic] ) ft (0, 0, • • - , 0) C, = J r- 
y-f-^7>^ft^ift lC-fey bt5 (UDEUxyT* 
(n) , (^) ) . S$«A7>*ffl§jft0-tey 

i- bfc«sw*£>*fi^ j ft-i swit-e-r (Rua^? 1 ' 

y 7" (-) ) o 

[0 0 9 2] «£/fcffifcnofDCK<I0ft5S»S^D C 
Kft*-rs^Si3tSgP 2 7 >* j iSffiSt 5 

*-7 - b fcft* 6 fe Sff^SWi^D C K [ j ] ft 
SEftttt b, ft^S**fi^D C KcD^^JgP^W [ j ] 
i#g©*-7-bWK [i] fcfcJttfctS (HBI^ 

(*) ) . W#4 J «l/<av^Ctt, 
>* j ft l^ljif^-r (IHEUt^:/ ('s) ) o 

SS»* 7 j ©ffl#S£«lBtI$ 2 fCf&fA 
£ftfcft-9Sf »i-t©{lSnofDiCt:^b < ft 5 £T?BI 3 
7*7"*)^ (*) ~ (b) 0fflS*l*i>£f (RIBI^t-!' 



7- (b) ) o 

[0 0 9 3] 3F— [i] WUiW [ j] 
tfSofrsi:, ^<*>;Hi^©j#I®j££V [j] ft 

1Kb (Rials' r (^) ) > *-7-K*7>*« 
^■iftUiltii^l- ((BlEI7x^7- ('J) ) o WT> IS] 
#©«ft*-7-b**7>*{f^i#*-7-b$i{i 
*iofKsJ:!)*S<&5* - ClifT'r« (l°lgl7x7 L >v7' 

(7) ) 0 

[0 0 9 4] Cl-5bT, ^h;i/4BEaJlC*V^ X 
*?ij{f^ & ft S 7 - bW©«1§r{*T- & 5 7 
- bPfi^K s tt, 0 1 1 T-3- KflsSftfcnofDCKffi© 

[0 0 9 5] *C, *S£fi*tWffl 3 1 fct, *-7- b" 
Hff-f-K s caACa-lf-OtMEi: bfetf$RC^£n 

aaifttfi^sYSttffrs. ^©gsticfcfet, #s 

{f^ttffgl5 3 lHu iulB^^ b;U«-tVftS(j-T> #^ 
^ b U **l3ttffl5 5 b U y^fll^MY*K» 

mu ttSft^sYft 

[0 0 9 6] 
E»4] 

no£DiC-I noEDiC-1 

SY= X S MY[i][j]-V[i]-V[i] 

[0097] tsbJfr?.o s^ft*ti-#a5 3 2^ 

7- bHlf *IsCa*Ci- ; tf-O^Hi: 
SnT^fe^r-7-b-* s Sf'<^Sn5^C, TCt* 
tt^^^gSff^SNfttt^fSo C©g«]©fefe^ 
SSfll^ttlfW 3 2 tt, SSpt b U y ^ taSSS 6 4» 6, § 
«y h U y ^ If^M N ft^^tti b, Sje<i* S N S 

[0 0 9 8] 

[»5] 

noEDiC-l nofBiC-1 

SN= 2 £ MN[i][j]-V[i].V[j] 

i=0 j=0 

[0 0 9 9] hfbSffSo *^ bU^ft^MYhg 
b U y^g^MNtt, marf-Si^t*- 7-b'P 
' (S-fKsi:J--1f-©£^Ca^V^Tftfee ) tL5o *^ 

B^T-tt, co ctwsnfc*s«#s y ks^e* 

SNftfflV^Ts E!9C^Ufc<t5«t4tW^i^SY 
ft !) tttttg^ffl* S Nft£ ^ fe 2 ^7tSFI±© 1 jS 

-tf'FSfc-rs'&o (xf«^) tt£CfeTS5c^r 

S«t-5t&5. bfci^^T, Ell 0C^b/ti-5C®^ 
[0 10 0] WTCjUi^SCCDfiRjRCSffl^-C 
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ttjSMI ftflWlft SM 1 £ < Aft 3 d i: #T- 1 ?> 0 
'fifg^Ni:iISStS*FqICDfi«ttfi*Rtt N *$4»Ctt 

£© < f,^©^- 1 ?- hWtfi«fc£$ftT^fc#* 

£tt, 4 ;^*Jm*Lfcie^»^N#£i^£B■ 

{i$rt•&50£ > £5 : *?'o 
[0 10 1] &g£ftgSS7(£, 

^H-^gP3 2#&ffi#£ft5fuf3S/£{f^SNi;£g 
N=SY-C • SN 

URD [i + 1] =URD [i] 

fcg^gli (RIEI^T-f T'-M ~ CJ) ) v *©&> 

i lSIOjfeir-^URD [i 1] & 

N [i 1] =N 

R [i 1] =R 

nofKs [ i 1 ] =nofKs 

Ks [i 1] =Ks 

D [i 1] =D 

(7) ) . CfflllM»t5i:v *R^-*«il 

OK^L, (HEU^yT* (^) ) > ffiS^iH7r5c, 
[0 10 4] *»r-*UDR4ltft«U 3.- 

D^<50^-7x-Xa-»; 1-5 1 tOOTS^ 
■T5o -f^-7i-^-y b 5 10iM££EI5 
U 7 d -f- +• - b £#HS b&tf 5> S o 
[0 10 5] x-^^i±)bH^l^A*C?l 0 3* 
6, T-#tefrB\s9BSfcte*V OifiXhZti* (El 5 7. 
H) ) . Sfetl^— ^tti*<H»» 1 1HU ttJlB* 
TD [i] = TD [i- 1] , 
(ffl&ZTyy W) ) n i#@©ft6f^- 
*TD [1] SluIHIitBipa^TttulB*^-^©^- 
^-KRft^fnofKs [1] i:^-7-h-pfi^Ks 
[1] fcfcBWC 
T [1] =T ^ - 

URD [i] =URD [i + 1] 
tL (|s]l27xy7' (9) , (#) K nofURDSiO* 

N [nofURD] = (g/JMIVmin) 

i: (11107x^7 (3) , (#K (V) ) = 



R=C-SY+SN 

[0 10 2] — ^ * ^ ii^M^JgP 9 Ot&f^ ^ . E! 
-7- KRfiSnoflsfcfliffi*-?- KSfi^K s i:g 

&smmm 7 * e>iwase«s» tmmm& 
m^Rtz&tt, *.MT-$mmm* 1 1 oa»&awj 

1-5*^x-*^{g^WI£0*>£>.lK£;L5 (E14 
Xrifr M) ) . »C i = l fcb (|11E77 1 ^7 

. (p) ) , ^se-^— ^latssp 1 0 

*URD [i] ©ifrgtSi^N [i] (i = l, •• 
• , n 0 f URD) *mkm,H\& U IWBjBSttfi^N 
htb^b ([5lEl7xy7 (a) ) , fulB^gSffl^Ntf 
jfelT-^URD [i] ©&g£{i#N [i] £.K)±% 
<&S (N^N [i] ) fiSDOifeffigx-^CSf-i lft 
ttffirs (BH^?y7* (=) (*) ) = 
[0 10 3] i lSgWJt©*^-** 

i = i 1, • • •, nof URD 

tt^-^IBtttffil 0 4»61#SO*WE5 f -4'URD 
[1] fc^-ttJU (|5]^7?iy7 (n) K 5feSe7*-£ 
O^SSff^N [1] #«MMiVininJ:t>**M»£ 
Ctt* ^SE^-^M^-URD [1] ©WffiMt^D [1] 
ftS^tfSlf^D D i: bTx-^a^T- 1 0 4 eta* 
U fSBM"* (Ih1E17x^7 (a) % (-) ) o *Sgx 
-*©&gttff^N [1] tffi'NfVmint^b^ii 

^a^*g?i o 4cm*u mtn mm^y? 

MO ) o 

[0 10 6] o.-if- (BHver) Hu r-^S^BEH 
ftW«^T = - 1 h UT, .»gif{t^A*SS? 1 0 5 £« 

■r (iH)Ei7^<y7' (^) ) = %m{m?=- lom^, 

$m*&7U IStgiffi^T^-lCO^tCii (|11EI7^ 

^IBItail 3© OR 2) tSfc^nalSgpx-^ft 
i = 2 , • • • , no f TD - 
TnofKs [1] =nofKs [1] 
TKs [1] =Ks [1] • 

tmmz. m^zr-.y •? w ^ (^) ) x iuib^ 

^-^13^951 0©*1^-^URD% 

, i = 1, • • • , (no f URD- 1) 

[ 0 1 '0 7 ] ifeC* h 5 2©ft^tOV^EI 

6 ~E1 8 C^bfe7D-f t-h 

5c 

[ o i o 8 ] ei 6 c^sffiHsa! 1 4 ©iwows^-r 



(14) 
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7D- h^U PU<^1"5. 
[0 10 9] B6C*V^T, £T> ^BBS6(S^X**8 

AWL i*o#&ifc£*. dae^r-v? (-<) K at 
g+ &5vr. >w y?- 1 e 1 7 i:7-< 

vT- 1 8 b U ry *£Sffi 1 9 fc^lffl^* YfrSt 
(n) ) . 

[0 1 1 0] Jfcfc, E!7©77^.y7' (a) fcfcfjSSfS.* 
h'J v^^SWl 9ft»f^U (HEa^T' (a) x 2fil 
£E^§SI$2 I5:t)^$-&fc^ (IsHa^fT' 

(:=.) ) , LI 5:0 tLX (»f9? (*) ) x © 

[0 111] *K, y bUff^SfiPl 9#o.— if-O 

T> b U f *fi*£flHET SftffcfcBI 7 ft 

[0 112] I2 7BU / b'J ^73^331 9©SlfND7 

4*^h'J'^ ?SWIfM L C fcgttfc (0 7 7 
T-'i-T - (<f) ) * b U 1 9tt, b 'J v 

flB«»5*6«6^ b 'Jy^ffMYS, b 'J 

[0113] * b 'J «y 1 9 tt, aepx- 

fftpSfr c©fit£ 1 ([SJiH^xf 7" (n) ) o 

TD [c] £SefrfcBb (IHHH^^^T" (a) ) , aSPx 
-#TD [c] OftSffi^T [c] ftia^So fufBitep 

ft^T [c] #-it-&^*£ (T^-D ctt mm 

TsT-V? (-) ) > IfcSfx-^TD [c] C^r-7-b* 
ftfi^TnofKs [c] k*.-7-l*iHWKs [c] 

TD [c] ©*-7-b'WfTnofKs [c] 
-b'§¥TKs [c] k*Sttfc ! £SE'<*Wl'£Jifc»2 
0 tt % UiECDfi} «7 -f U >7"^-- y b 5 0 ©^7 b 

VfctiWrr* (HEW?* 7 ('s) ) o *HJy*£S 
Si 9!±> lKB^S/B^* b;Wf^-LV£gtj\ suiB^St 
Sfx-^TD [c] ©aWI^T [c] #T=1T?&S 
*£-Ci± (^07^x^7- (K) ) , tt^bU^^fi-f 
MY£ 

MY [i] [j]=MY[i] [j]+LV[i] -L 
V [j] 

(;:^ i, j=l~nof DiC) ti&JEtZ (H 

m^-yy ) o 

[0 114] b'J^7fi^MY 

-9-bff^ (a») cwbT^tftttsjtoiacft 



2>c mM©#;£ff^SY#, A-tf-tfiBfi 

kr5flH85 s -*Dt:WUT*S<&5±5C:ft5. g 

[0 115] ful3iJtSfp5=— ^ TD [c] ©aSPfg^T 
[c] #T = 0-e&*»&fctt* Si^h'Js^fiSM 
N£ 

MN [i] [j] =MN [i] [j] +LV [i] ■ L 
V [j] 

C;t\ i, j = l~no'fDiC) tfeJEtZ (HO 

m^T^y (u) ) o 
[oii6] asp^-** ?>*©«£ 

c = c + l 

t lfiijti^-r (iHiia^x<>7- (?) ) . 

[0 1 1 7] JiTb% * b 'J y^SSBl 9tt, [S]«©fij 
{^ft, aSP^-^TD [c] oaSPfi^.T [c] #T 

[c] =- 1 £&3#£fd£c = nof. TDi:&£)£T- 
i^DS-fo T [c] =- lSfcttc = nof TDJ:&5 

t (wm^v? (7) ) , / by y^^soarasi* 

7U * b y ^ 7^§$iJMI#ML C*¥SfS"P» 1 4 

[0 118] ^Bf&HPAl 4Bu ^hU^¥S8l9 
*> ?3©^ b y y ^^S*J»fi*ML Cfegtf^ 7^ y. 
f-1 6ft^§ffi-<7 h;i/4J««5 2 0 i:^37tWfflI2 2 

1 8 ft^gffl^^ b;u4fi8»2 0 4lJRl3£BWfflS2 1 J: 

B^OTff^P L C**l&®^SfiB 2 1 
[0 119] *BeB*BfflJ2 lCo^T, H8 5: 
fflv^Pb<iftajl-2>c *J«B^Sffl2 ltt, HI OC 

$ D t^— y-tPfttk-riWRT-* D tft 
i<«ii-r«fflascs*4&at)CD-c*a. c©§^© 

[0 12 0]Sf, luia^B^Wff-tPLCftg 
ItT (087x^7* ) s asp^-^A^v^c© 

ftftit-r^ (|5lE7x<>7• (p) ) o aepx-^Rit 
«Bi sip^csgcagp^-^ft^TD [c] *mfr& 
b (iHna^x^T' (a) ) v aes^-^TD [c] ©a 

BiPff^T [c] £H^3 Wt-jT-.W ) . HE 
aSSff-fT [c] tf-lT-JciV^ (T^-l) CUu 
'aSiPx-^TD [c] ©*-7-b*fitffi^TnofIs 

Cc] ■t*-y-mm j %?Ks [c] fc*a*-r4 

(IHE7xy7- (*) ) c fIiBaepx-*TD [c] © 
^r-^-b-Sff^TnofEs [c] 9- bUTK s 

[c] fcfcgftfc^E'** Ott, fiJJEb 

fe-ff^7 U >^3.- y b 5 0 ©^^7 b;i/4fig85 1 
kHBKOirffcfcfrVv ^§ffi^7 KMi^-LVfttti^r 



[0 12 1] #^ffl^3T&t-»gi3 2 2BU i!S£bfctS$g 
74 U y#3--?> Y 5 0O^3 7'itSSi3 tWM<D 
ftf^Sffl\ *BB#£fi*LSY [c] fcWSS£ 
{f^LSN [c] fcfctiJfcU *JJ£I8*B«2 l#*ft 

(Hisuxf r m ) o t5f3^iffi#^M^ 

LSY [c] i:«ne£SffiSJ£»-tLSN [c] i:«SP 
x-*TD [c] OfjfSpfirfT [c] fc«£B£SJB« 
fTC [c] = (T [c] , LSN [c] , LSY 

[c] ) *rtS5®IB«*FCEtt1-5 mmzrv? 

(Y) ) o *l/t, f$Px-*# £>*©{«£ 
c=c+l 

tlfcltti^l" (HBI^yT' (?■) ) o 

-[0.1 2 2] filT, «SlS?Sf52 ltt, m<DWlft 

aep^-^TD [c].©aw«^T [c] #t 

[c] = -lC£5fr£fclic = nof TD+1£:&3 
ST-t^jST (IrI^x^T" (U) ) o T [c] =- 1 

• [c] MHsoaossfcT-rs. 

[0123] 2 1 tt, rtge©lB1t^ 

?CI3B*fife*l€ii^Sfflfll*TC [c] (c = K 

• • •) tt, MttfeLSN [c] , KMfcLSY [c] 
tU T [c] = l£CX T [c] =0£xT-7jVf^ 

T [c] = lT-&5fc©J:iiI3tWI#T [c] = 0? 
$>Z>i)(Dt&, Wil 0 Csj* bfcJ: 5 fcfifc 

H7fs'7 (7) ) c «CiHE*l^^^-*Cfe!|sja 
^5 / - i' IB«» 8 ^SMSE 1 4 fcJfi|£ 

[0 12 4] HI 0C^'l/fci"5C,-±iEO2o©^ b 
SJSlt ^ S N i:T-S^n?> 2 *752SM±Tf> i-lf-i* 

" *EVV£,&g&fc^*N = SY-C • SNfctaiHU '2' 

[0 12 5] &*, JH^7^-*COtHf*ffii:L/ 

!&5ftffl* L N fc^SffifSffittft^ L R t©S§|g£^5 

[0 12 6] 
[»6] 

COST = £(2 - T[c] - l)(LSN[c] - C - LSY[c]) 

C 

[0 12 7] 4fycC-r5*!I«®^5/-*C4=ia- 
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b>& ft»*t>ffi*ifC*i&5*aT?«-3T*iV^ 
[0128] Sfc, b U y*flreMYkSfc* b 

MY [i] [j]=a-.MY[i] [j]+LV[i] 
■LV[j] 

MN ti] [j]=/?-MN[i] [j] +LV[i] 
•LV [j] 

4BHTfcJ:Wli*4 J f*&ft3. CCf, at/?!: 
Its 1 J:!)/J^oiEOjR) Sfets XIR fflffiBOS^ 
fttffiftg, g£SSI§4Syi 101-8 (1994. 5. 2 
7) j fc£CE«£ftfc»#&*-7---] e Sffl^fc* 

bT fc»n? S 5flHB7 -f ;i/*S»*«|fi»- % £ i:#T- 
[0 12 9] *4 h;i/#ol*&ftfcfll«£ov<Ttt,.* 

-Y-mmt*-<?-mm^z£j&Lz*>^c 

[0 13 0] JD*.T* ■*-9-Kffl*tt, HK^I*^ 
*5fti3HSIB*fc£tr *5 £t> bT *8W04ti$ 

[0 13 1] *SBWOSQIfiO»JBl"ett, jfe^ 
-£URD 4 1 -o-foSt^-riiJl^toUT^Ufc^ 

WDsHKt*-* fctt LTJfcS LfcOiPi 1 ! b < ^$67 ^ 

[0 13 2] *»WfflflH87-f;i/*Ofitttt, H7©7 
n— 3^-bCk ?\ Ut^bti^C, JL-if-o 
t 7 - b ^ ^-7 - © HlSHiSCffi 

I bfe*^/ b 'J vfifMY, b U <v*fg#C 

d©2o©^ b'J v^{l^feffiV>r^- 1 7- 
b-S»§fe«£fil* S Y fcggffi^ SNi: C jQftl" 5 C: 

HK^bfcfeCTSSo ^tlt<t•oT^ ^r- 7-b*P 

T- tti&Sic'RS*'®-**?— fift b*T § & 4> o fe 

[0133] *«W©HJfiOBlI8 1 ;u^SS 
^-1f-O^Si:t5lf$St*fbTi^ «l 

[0134] immomm 2 > wt> 2 ©^ 
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' fcSffif 3 i 5 CjSBf U *o1ft£p< b U y tim 
Jll/fe£>©T-&3>> 

[ 0 1 3 5 ] m 1 1 C*»rao^DECD3&3B 2 ©ff$7 -f 

m&o&B i cows? -r ^^secd^d <y ^taiiBiiiA 

[ 0 13 6] 011 C*V>T, 2 3 tt¥2ffiffili! 1 4* 

FDCK [1} = CW [13 . C [ 1] . PY 



6 ©S$#^g{i L C £gttS£«f31t§S 2 ©ft^&« 

P YfcS:*?!IW4»*-7- b'gffi^K s C^SftTV^ 
Cffiffl^tf §&y-* D k»S L/fcElSS^. 
■fS^HS P N t iP £> £ 5 8l£nof FDCKfifT 5 iUfof? 

[0137] 
BS7J 

[1] . PN [1] ) 



FDCK [nofFDCX] = (W [nofFDCK] , C [nofFDCK] , PY [nofDCI] , PN [nofFDCt] ) 



[0138] ^sm^tzmm^mmtm^ 2 5 . 

tt<^##^fcS;tfcllftfcwr±tt*llR»*NY 
i:5Fl!kSifcli»ft^"r±SS£Sttfi^NN«cB«r 
5 IslSclBttfts 2 6 ttlftSpi HJ y * S£f ffl © 1 ftlftt 
* b U '^f^MY 1 1 b U v*fB 

2 7 ttSJS* b U » 1 b U » 

7ft^MN 1 £ BBttf 2> 1 b "J s> *I3«», 2 

8 l±ffI3^lElSc(S-ti:BlIf3S*lH]»<i-ti:iil3 1 

b U 9fi*MY 1 fcWIS 1 b U y *<i^ 

MN 1 i:*6at&*nfc1t^ b D s^ffl^MYkgfc 
^ b 'J v *B*MNfctttHyT*tl-Wi*1fc£* b U v 
7f3ftSfl 5 b U y *i3tf S 6 &trKD 

bU vfSWCfc*. 

[0 13 9] fiLhoidCflDS*ti&flWl7^;u^8K 
#5iJS©ff#§ i fcEitiiofflBfttKiaiWi"*. 

[0 14 0] flHR7-f;i/^Ss«©ffSbV^)(Btt3B©- 
.fllfck b y y*(t-5MY.fcg£* b U y*{f#M 
Nh£ (nofDCKxnofDCK) ^ff?!j, jfcBEx-^IBilSP 1 
0.©*SEr-*URD [i] ©±T©&g&{i^N 
[i] (i=l, • • -,nof URD) *fiys-fSA- 
b*7x7#SS^&£'^©<IVmin, ifcgfy-^IB 
ft S$ 1 3 ©i$S:r-* T D [ j ] ©ftSffl^T [ j ] % 
£T - 1 , auB?9^»»fi^fflX^!IW6±T 7*7 > 

S*c*??98»WDCK©±;b»&jici, 

2, ■ • • nofFDCK, It&IlRFYfcSfcllSPN 
SO, M?^&»t#J&UT> ^f-^»©^iJfe± 

[0 14 1] £t\ tfflS7^;i/^U>^-yb5 0© 
»ff£I5^-f3 = ±i£©$D*£#*J©tr^ 
tl3«b&a!)0»f^*W«7'f U b 5 

OttfrK A*^tlfe=3r-7-bRfi^nofKs, 3—7 



Hit So ' 

[0 14 2] -fy*7x— b 5 1(±, SI 

T D StfcSpx-* IBtlffi 1 3 £85 . 
[0 14 3] ¥8a=j> b 5 2(D»mt, sf, ¥SHI 
$gfS^X*4g? 1 0 6*»£>5*8M»&ffi*LSi>«*a#ft 

^SftflfflWHI^ffl^L I S 0 4»6 1 £^^.s fflSff'ftS 
To JSC, aW^Bfi^D L C &&ft¥S9 2 3 12 

[0 14 4] WT, El 2C^bfc7D-y-^-bS# 

»?Sff*DLCSS(tT (012^f^ M) ) , 
*£#fr3#«E«ffi 2 4 * 6aj5Sff^i» F D C K £ft 
^ofFDCKtmpffl©jif£sf^t(f *Si31ST- 1 SiSJiS^ffl 
^•vt 977 Cl&iift, tURISfSai 2 5 * & ±ttJ£@ft 
ft Y k±g«lRffll*NN 1 b U ? 

^Eflt»2 6i>e.lWt^^bUs'^fll^MYlS, 1 

b 'J v ^ (1^13(135 2 7 4> 6 1 b U 

^ff^MNl^Sc^fcB-r (Ib]E17>x<>7' (d) ) . mz 

?m<DWi : r—9i3'by# c©fis icl (isna^ys/ 

7" (^) ) , SiS|{f ^IBtSgB 1 3*^St-^TD 
[c] SM^tiiU (Elia^?^^ (-) ) , ^©^f 
[c] #-l-C*S4>S4 > **J^1"5 (ISIEl^y^ 
f (*) ) o 

[0 14 5] T [c] *-l©t§£\ WTCDJiSSfT 
^ 0 S-fv rta5©^r-7-b-R*7>*i©fl«:l£-b 

»a (Bia^r-s'^' w ) , as??^«*7>* 

jCDttfelC-fey bf5 (RHa^r^T' (b) ) . » 



msxz&w [j] a^v^Tfcsfr&wpfcsi 

Bu tffIB**5!IW [ j ] mm*-? - Mt^T K - 

[i] s (fina^xfT" (u) ) . 7v>* 

t?fc^tt£Ctt, gtSPx-^TD [c] ©iS@©*- 
7-Nt-fTK [i] i: j#gCDjajS^-fS$*i-tFD 
CK [j] ©#£JUW [j] J:*jt«1-5 (POH^y 
7 0*)). 

[0146] mE**5>JW [ j ] #75 s 
feBu 7v>£T-&<froiiti3*--7-h-fi^TK 

ti] tluia^'JW [j] ff-SUfc*^ T [c] 
©fflCf&&TWT0JflH*ff$. T [c] = lffli§-& 

(Rlia^y^ (9) ) > TCTtS^Wt^FDCK 
[j] OKRS@RP.YC-j.'] CI 4*0^.5 (HSU*?? 
7" (7) ) c T [c] *K :ftttT [c] =0O»^' 

T-fea* 5 , ±S£ffl^NN£ l Sioi (Eiia^yy^ 
(A) ) , *£8F*SWB*FDCK [j] ©S^@^ 

pn [j] (Rua^^y^ (a) ) . 

[0 14 7] fSIBW [ j] #:/-7>^T-ft<frofj!3* 
-7-Mf-f TK [i] kffllK*5yw [j] tf-Sb 

sv^, ausw*s»*f j©tt£ 1*1^1" (R 

C 15riDx.fc{tnofFDCKtmp+li:ltK-rS (TOrii'? 
(I/) ) o j©*!* 5 , nofFDCKtmp 

+UJTF©*£> X*^JW [j] #7-7 >£*>if-5 *>©*!] 

[0148] ^ft-J^©:®^ ttJ!3^-7- h* A 9 > 

* i©ft£ usttti^-r (Hlia^^y^ (V) ) c 
[0149] 1513^-7- 7 i ©fit* 5 , fufBft 
gfx-*TD [c] 

Afc^ofIsHi:J±$bT'.h£Vvlg£- (Isl^x^T' 

(y) ) , S$«#7>£ jfclC-fey hU |S«©$!i3I 

NY/ CNY+NN) • log ( CPY [ j 

+ NN/ (NY + NN) -loeCCPN 

[0154] tftx.e.nso ufru -ns, ^©££ 

{f^NY, ±gj£[!Rflr5NN, it»fcFY [j] , 
SSIRPN [j] #0©i:tC}±, log()OltJ|#T 

PY [j] +PN [j] =1 

KD [j] 

=tanh ( CPY [j] + PN [J] 
tanh IN Y/ (NY + NN) 

•lag ( (PY [j J +£ 
+ NN/ (NY-t-NN) 
•log ( (PN [ j] 
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lfitf-il-^-r (RHa^r-y^ (*) ) o SHSx-*** 
c©ff ^gfflx-^RnofTDC 1 fciOifefitnofTD+l 
i:£i«£U (R1E17x^7 , '(^) ) , lffl:r-**7> 
* c©fit#/J^^®-£\ KOSSir-* T D [c] 

[0 15 0] W±©5QS* S , ±T©«Sp7 : --*TDfc*r 

■5S*t*FDCK.[j] ^-^-K^hfi 
■tKDftttJfra. :i©3r-7-K=!*Mi^B\ X* 
5UW [j] 45^-7- Hi: bT*»Tfe5*S4»**flBf 

[0 15 1] £ZZ^ ^^©^g&ttf&x-^D* 5 

maw am* 

NN/ (NY + NN) 

tiiMLX, X&W [j] *W^TVM>tf?Kx-^D 
#{£ffl#Ct^T^gT-&3i§i§r©fiI* 
PN [j] / (PY [ j] +PN [ j] ) 
#*fc<Rfc**6-Cs *S<fe5.fc-3 4>©T?&fttts 

i:»J^-r5±T-t^iJT-$.5= ISl^C, teffi*©i&g&« 

NY/ (NY + NN) 

PY [j] / (PY [ j] +PN [ j] ) 
* 5 *§<Mft33§-£C, *S<fc3J:-5fe®T»*UI, 
**?|JW [j] It, ATO?*-* D 1: -3 T«fcg 

[0 1 5 2] ^r-7->-37> COttR* 

[0 15 3] 
[»8] 

] > / (PY [ j] +PN [j] ) 
Cj] )/ CPY C j] +PN [J] ) 

mtztm&^&9m^T d c k [ j ] ©^-7 - f 

[0 15 5] 
[»9] 

)/PC) • 

' / CPY [ j] 4-PN [j ] +2i) 
' / CPY [j] +PN [j ] +2 e) 1 



(18) 
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[0 15 6] <^T% £&0T'©t> 

[ 0 1 5 7 ] SB&iff3S«I5FD CK [ j ] © 
;fc¥?iJW [ j ] h«£E]ifcP Y [ j ] iig^HIScP N 

[j] 7-b"3* h{i^KD©*tVMi£3£^ 

©AS (1510^x^7" (5) ) o Z(Dt%, Sfcff^Sf 
SFDCK [j] CDW&C [j] Ctt, SlOOaSOTIA 5 

MYl fcC [j] C [i] , C [j] ©«#£:& 

Ci?HfSf»D C KCD&nofDCKi t) 'JvSl^x 

M [i] [j] =MY1 [C [i] ] [C [j] ] , 

i, j = l, • -nofDCK . 

^■©ffe©ii§£-tt> i = j©±§£tt, 

M [i] [i] =PY [C [i] ] >■■ i, = l v • • 

nofDCK 

i * j ©i§£-tt, 

M [i] [ j] = 0, i, j = l, • -nofDCK 1 

MYl [i] [j] =M [i] [j], i, j = U • 
• nofDCK 

WSfe* b ] ) y^fi^MN 1 CttbTtu H«©gS^ 
Afcfro (HEIRS' 7" U) ) o 
[ 0 1 5 8 ] bt, iSJSft-^Wf ^ y77fi©I 
JS^^fFFDCK [j] ©gp?C [j] * 
C [ j ] = j\ j = 1 > • ■ ■ x nofFCKtmp 

[0 15 9] &±®J0S*>M.5i:, S»¥Bi5 2 3 
tt, SJfcff^SHfc'* » ^ 7 ft©®Jfrif -f S$»F DCKC 
±(4nofDCKfl|Oi*5UW [j] i:W£C [j] &&*IB 
jtSP 2 fcg £ 3ffl6?f^S »^ f 7 7 ^©jSSft-t 
-f F D C K [ j ] ©±feofFDCKl£SSft : ^# 

HWfN N 5 l&IBttfl! 2 5 C» £ 1 
b V y^lfMY 1 £ 1 V U y ^<f -tlBlSSP 2 

6 1 1 b U v *fl ^MN 1 £ 1 KSfc* b y y 

*flM«S2 7 t«*atr (HKXt^t* (?) ) . 
[0 16 0] 8^B<I^DCL*3*S«fflBI» 

1 4tMbT (iRna^x^T- (t) ) , mmrt 
[oi6i] MB&amm 1 4 a, >w 1 

6 yf-l 7h*-f y^l 8 ts/ b'J y^gffi 

1 9 t^B/s^ 2 o^gBR-r stuttaj &t? 

A Z> . IWB^BiWWS 1 4 tt, K D * b U v 2 

[0 16 2] b 'J f*?SGi]»<i*MLCfcgtt 

fcKD* hU v^S«2 8&, *r, l*ft£*b'J 
y*K«»2 6 *6> 1***^ M>>.y£{l^MYlS\ 



ft f-MN 1 fc^ti-eftSS&tHI" « 
[0163] *t, KD/- b U y *¥B«B2 8 fct, |j$p 

aipfecsicasp^-^fi^TD [c] ftiKnau 

gtgrpx-^TD [c] ©icWS-f-T [c] £H^5 0 lu 

[c] (T*-l) C 

tt, f$Px-*TD [c] O*- 7-KjSWt^TnofKs 
[o] k*-7-Ki¥®^TKs [c] fcSaWJfa. 
SuSBiitBfx-^TD [c] ©*-9-b*f&fi^TnofKs 

[c] [c] tz^nz^m^ 

t }> 2 0 tt, WSEl/fciaEcWBJfi 1 ©tifS7 -f 
>^a-y h 5 0©^£ h;u^gga5 1 i:IH«©li 

h U y ^^BgP2 8 tt, fu!3^Bffl^ h;Kt-§LVfc 

sit, uiaasp^-^TD [c] ©sskw'cc] * 

T = 1 Tfe5«^-ttt, 1 b U v^fi^MY 1 

MYl [i] [j]=MYl[i] [j]+LV[i] 
•LV[j] 

(ZZZ\ i, j = l~nofDiC) t&lETio 1ft 
EftSP^-^TD [c] oaW«^T [c] #T = 0T- 

MN1 [i] [j]=MNl[i] [j]+LV[i] 
■ LV [j] 

(ZZX\ i, j = l~nofDiC) ti&iETZo 

c = c+ 1 

i: 1 fdttti-^l-c 

[0 16 41WT, KD^>'Jf *^g»2 8tt, Ntt 
OIM^4h itSfx-^TD [c] ©mgrpff^T [c] * s - 
T [c] =-lC44ii>Sfcttc = nof TDfc&SS 
■C»D«f. T [c] =-'l£fcttc = nof TDfcfc 
5 1 tm%.* h 0 9^i*MY 1 1 b y 

[0 16 5] «K1, @»E«i5 2 5*&±1tgEIRfif' 
NY J:±SjHBl8MS5NNfcl!a.m U, 1 b D 

>>^ff-?-MY 1 J: l^g^ b U y^fl-fMN 1 fcfcffi 
UT, b U '.y*flr*MY*mWa. 

[0 16 6] Co UTli-»*ft5*S/ b 'J y^fi^M 
Y, b 'J y ^ft^-MNtt N ^-7- b*3^ bfi-t 

NN/ (NY + NN) 

tUMLX, X^'JW [j] 4%^T^i,tffftx-^D 
tfttffl # C i: -3 T 5RHf 5 ^-^©51^ 
PN [ j] / (PY [j] +PN [j] ) 

NY/ (NY + NN) 
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PY [ j] / (PY [j] +PN [j] ) [0 16 7] 

*£<&5J:3t>©TS&Sfc^ [»10] 
MY [ i 1 i j ] 

-NY/ (NY+NN) 

•log ( (MY 1 [i] [j] + e) • (NY + NN) 

/(NY - (MY 1 [i] [J] +MN1 [i] [j] +!£)) 

[0 1 6 8] fctf*U S*^ h'Jy*»*MNS [Rll] 
[0 16 9] 

MN [ i ] .[ j ] 

=NN/ (NY + NN) 

•log ( (MN 1 [ i] [j ] + £) • (NY + NN) 
/-(NN • (MY 1 C i ] t j 3 +MN 1 C i 3 (J3+20) 



[0 1 7 0] '-ktHWi. wdT-> ctt-O-TOtoOPC 
logOft^frS fcfe©'h£ftIE©ffift^-0^7 ;< -#T'£ 

So 

[017 1] ^bt, HfrSftfc 1 b U v #m 

Y 1 ft 1 h U » *»«Btt« 2 6 E N MSr 

1 fcgiS* b 'J v ^MN 1 ft 1 &g£;< h U 
y*«<HB«ff 2 7 1, fr&Ctfllftfc-KrS* HJ v * 
«-tMYft#^ h U f ^fHiSSI5 5^ fTfcfCft-g^ft 
h U ^^ff-tMNftS^ b- 'J 13*195 6^ 
• fc&tr. JiLtT, K D / M) •s'^*S»2 8tt, ^ h 

LCft^gff'JTOl 4C585. 
[0 17 2] ^BflJWffll 4tt, KD/ HJ «s>**8« 
2 8 4»&©* H; y^^S»J»<i*MLCfc*tTx * 
-f yf- 1 6 S^SB'** b;i/£f£95 2 0 fcxriTWMIi 

yf- 1 8 S^BJH"** b;i/£f£S$2 0 fcJR|£ffl^B«B2 
1 h^tSioCfflDflS. 5*SflJfl»l 4ft, 
W£®^Bffil»ffl*P L C £fl£B^§35 2 1 

[0173] *J£®£B$ 2 1 Ottfttts ^IfiOBl 1 
i:±<|5!l;T'&i>©T% &Etta!)5g£&^, 

[0 1 7 4] -its 0±©*QS* J fTfei'iS^ &*lBtt 
2 ©ff ^S£»#£T- ft < ft 5 0T\ flf «7 <f >J > 
^a=iy b 5 0 4»e>tti;tj£ft5iBSt£»^Ns (IHttfi 
^Rtt, 0T"ft<ftD> ^ffitO^SttO^V^x- 

5cft 5o 

[0175] i2J.su ±iBiaaft^D^-rci:t«tD, ffi 

-9 - b tfflBfctt£S«B«8l5 2 fcK«£ft* £ ? fc ft 
[0 17 6] ft*5, tt£;^-*C©ft«£?£i:b 



^LRfc©E*C*r3^T*fiS3ft5:3a bHRftS* 

tc-r5fls®^^^-^cft-a->>& 

ft£T-^&2>7:&T-$)-3T&.U\> SSft^S 

fcbT, 

C=tan0i 

0i=O.5 • 7T (i/90) i=l, •••,90 
©*&£, T [c] = l-C*5WSi:T [c] =0T-$> 

[ 0 1 7 7 ] Sfc, 1 b U * f fll^M Y 1 1 1 

«SSp« b U s^itMN l©^Bft&#©2!jSftAft 
& 

MY1 [i] [ j ] = a • MY 1 [ i ] [j] +LV . 
[i] ■ LV [j] 

MN1 [i] [ j] =a -MN 1 [i] -[ j] +LV 
[i] • LV [j] 

ftffl^T*)£v^H4 s ne.^5c aft> i£ 

!>/J\£^£©ft) ti b < Hu MY 1 [i] [j] £fc!± 

mni [i] [ j] ©umfr#-jMfc;:ftfc*£ 

MY 1 [i] [j] =MY1 [i] [j] /2 
MNI [i] [j] =MN1 [i] [ j] /2 

CK [j] ©»^i]RPY [j] hg^BRPN 
[j] . ^SiV^ltSElHlSfi^NYJi^SjaijRNNC 

[0 1 7 8] rmBSm¥£ffliffl&. S 

^SSfflS 1 0 1 - 8 ( 1 9 9 4. 5 . 2 7) j ft JfC 

^ft^-rs^-^-F^ssgpftftiD-rsffifigfthti 

^^-9-h•* s 4x.e l nTV^ftV^tf$gtMbTt)affi 
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[o l 7 9] *M h;i/#ofte>ftfctf«K:o^Ttt, * 

-h1£Wi^*-7-KP{i^££$bT£,<fcUo 
[0 18 0] jDtT, *-7-bWtt, HIW«WMS 
S^fft «HKE5*3tr J; 3 C l/C tu *»iJ3®tt3t 

[0 18 1] Sfc, *£ffi©»IS?Bu fcttx-JUR 
D$— ^offi^tS^t-^T^bfe*, S^S* 

V^TJiSS LfcOfrfclE b < tiffin ;i/*Sttfc£*. S# 
[0 18 2] W±, *«B§oS!aEOJ&JE2©flKi7-f;i' 

#©®i$tt, FOHBSfcHSCjiB bfe^ h U V 

B§SI©£g£ft;fc£IBfcM£b&£l:fc:a&5o dftCfc 

C i D, (86*©fttllf-ett 1 M54>^5*©-«K-fia*l 
£b*?&fc*^fc&gtt©M#\ tf-O&gtt 

[0 18 3] #f^©Jf^C£3tflfc7^;u#C,£ft 

§fcf6&3i5 *©<g^, 

i— y- c t -a tjfcstttfjs v > WRffflBfeft c sss ft 

[0 18 4] (*flS©J$B3) WT, *»E©8 3CD£ 

«w®b 3 tt, *m%®%MQMm> i ® ws? mm 

HibWRVjiiSx-^.^-^tt^ii^SP^S^D'bx ft 
^7^;i/*^ix-£^-*lf«il^S£bfe&©T\' 

y h 5 2SWWa7-f ;u^U >4f3.-v b©#lfg£fflu 

T{£/B# £ i: "3 TiftSftfllC^-* ayfcA/fc&V^f U 

[0 1 8 5] 111 SK*^©^©©^©^-*^ 
-*if1fgSgl7*n^^B|£^U WTtittBJ-T 

-So 

[0186] 013 t&O"^ 6 0 tt^-* ^-71311 
SB, 6 lttx-^-^lBltg&e Ofr^x-^ftSE^tli 
biff3S7 * ^SfcBCjSbfeJ&fc?-* feffl&LTfcH* 
•fS^-^-alEfctHl/Sk 6 21±7 s -*'<-7GDff 

fcgfefljs-ra^-^-asfcssiJfiiak 6 3(±7w 

y tS 6 5 ttHfox-* ^-7sf3lta5v 6 4 tttf 3g7 -f 

2 o o tt^-* ^-7?i#i§£«as 6 2 



JfiojBJB l cffl«LfctiHR7 ;i/*»«i:Rl-0aij5fcf 

[0 18 7] JiU:©£5Cli$£ftfc^-*^-7S« 

?2 o ofr&r-^-a^s^fc^tiHWS- 

CDB=1 

#A££ft, *gft«*X*«?2 0 l*?,{flS7^;b 
* SEHO^BSft ft ^t^Bftffl^ L N # A* £ ft 5 . 

ffifflBS^flr^HJ**? 2 1 OA^tBft^ftSx-*-^- 

■e & 2 d t tw-f. 5 s -* ^-^S^^JTO 6 2 tt, 

* ^-*if jffgftWa* 6 2 tt, CDB (= 1 ) 

£gttT, ^-*^-7M&ffib^6 lC^-*^-* 
IB*»6 0Cffl«3ftfc^-*©R*clJB<. x-*^- 
7®s&fcBb056 Ott, ^-^^-7x13^6 0 tl3tf£ 
ft tzr-t ©&£&*. ^ ©^tUftx-* Slf ^nofD t b 

6 2 tt, ®jSx-*"<-7#&3i^SlOT 
956 4rt©*SDX-<5'^nofUEDfflrt§^x-*^fi-tno 
fDT-St&ASc *tx-^^-7S«il$iJ»a5 6 2 
tt, ^S^fi^LNftM^tBbx-^Sff^RDNiib 
T, r-^^-^M^tilbase ltC^So 

[0188] x-^^-^si^aibaje k±, 

^LN&gltt, x-*^-7l3itg|i6 0*e>LNfll© 

[0 18 9] tf^7^;^U>^-^}-50tt, ^ffi 
OJ&jK 1 MB* l/fc«f^*frV^5HB6r-^l3ltai 1 0 C 

[0 19 0] Sffl^tt, 4l/#-7x—Z3.=.y b5 1 
4)6* U *Mx-*l3SgPl 0C1&B*nfcLNfflO 
^^-^UEDftJI^M^iib, S^Sft^fiJlipff^ 

l 0 QiPb^m 

$Sffi^LS$:X*b, flJ»7^;i/^8«O^S4(Ta. 
^S(S(HB«Ki^fi^ta*«? 1 0 7*6»ai*?ft5^S 
WMI^ff^-L I*s^SO»7ft^f C 1*6 0 
t ft 6 5 s -* ^-7#«SWSI5 6 2 ttlfr fc t L N 
|Of-* *«5*Hit J: 3 ttt»t±l by 1 -*^! ^R D 

NO©7 :: -££tfffi7-i';i'* l J>7"-2.-y h5 Oftiib 

[0191] <£$#tt, -f >* 7x-7^-y h 
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[0 19 2] tPE7^;i/#«S©ef^+#T\ *6 

ftig? 1 0 6 * fe^gBBSfi^L S U AWB7 -f 

[0 19 3] tiHB7^*««®^*H-#C±#!>¥ 
B#ifcgT?fc < fc S i:> f&WW 2 0 0 65 s 

•CDB=2 

7W 3ftttfS7^;i/*U>^i=y b5 OfciSfS 

^-^^-^•ta^ 6 4 tit m&ti ia c« d# 

-<-*8B1t!5 6 0 CIBm^flfcx-^^nofDffl©^-^; 
6 Hi, nofDffi©x-*£lI&^aiU tifg7^;i/# 

U yif=L-y b 5 o ess. flw&7-f 'J >#3.=.y 
>5 ott. »^-^-.x«£&&a5 6 4©*©;w 

[0 19 4] ffl^7 r -^'<-^»tji^a5 6 4tt, #£ 
a55^-^^-^Ett®6 5 £§£&&, 8£j*#«S7 

2fck ^-^^-^S«^fJfflJti^ft^tB*4g?2 1 0 
6 til* $ n 3 5 s .- £"<-*l?jiS»JI^{§-§ I R D 

[0 19 5] &±©«£3fc:7 J -*'«-.2lH!iSgafc* 

[0 19 6] ft*, *jQ6©JKt8Tfck ajtSr-^^- 
7v fcfc±#; i: UTtc©x-^ ^-7. i: Ml Dx-* £. 

[0 19 7] dafiCWK»4) WT, *«WO»4 0* 

*-7-h-8«5&£j&aSx 3~-7-b'f¥fflff-V-bS5 
Stf*-7-b*i^a5^£ioA5;:i:£,fc!K a-tf- 

©T-&3„ 

[0198] El 1 4 O*- 7- PtftSSaffiSaffla© 
[ 0 1 9 9 ] El 1 4 fcfcOTx 1 1 1 tt*-7- Ktt* • 



S^M^fi-tA^?, 1 1 2li^r-7-h'^S* 
®2It)«ifB*A*«l?x 1 13tt*-9-l*fc*5S;fi 

Kffffiflk 3-U±|JIB*-7- btfMi 

ss, 3 2 tta£^si6nfc*-7- btwi-tc x y>m 

S^-^-FfcjRS&JSBBTa&S. ^©ftfe©7"Dy* 

[0 2 0 0] fiU:CDJ:5C«B8Snfc^~7-K8«St 

#©f^© 7D-ft-b$:3 o©^a tMJ* UTE 1 
6, 1 7\ 1 8^n^tlC^1-„ UTs Ztl<b(Dm$:& 

[0 2 0 1] fijfE©fu*-£oliT, 01 5£#|SL&# 
£>I&BJ3-rs 0 *-7- l««WacD^SBBJfi*-& 
5 * - 7 - Kft*S£fiSI»&ffi^ E q G 0 7 - b' 
4J«BB56fi^A*lH?l 1 l^^A^^n^o 
[0 2 0 2] *-7 - l*tft*££j«HSfiffl5E qGOt 
Sttfe^-^-FffffiSSOtt, $1% HftEtt8B2 5 
4»&±tt£S»«*NYi:±g£ltt**NNi:£, l 

b U s> *Ett» 2 6 * 6 1 <^*^^ b 'J y 
^•MY 1 5, 1 b U f ^fi^Ettta 2 Ifrb 1 

b U *J ^ffl^MN 1 S«E»ai-r (H 1 5 7.7- y 
7 H) ) . 

[0 2 0 3] ^IC, *-7-bffM3 0t3u 

£{f^NYi:3:S£{!^NN©?n (NY+NN) SttJI 
U *6C«NY-NN- (NY + NN) ZmWtZ 
mm*Tv7 (D) ) 0 iuiBa#0T-i&3Ci:!±, « 

iktSifjeil - **^ 3©S-&> ^-1f-©sRfcTV^?, 

^—7-^^(195 3 Oii^-7-b^Stii^ff-tEq 

Eq= (^-7-b't^S^Bg) 
i:UT= J r-7-b-^S{S^tH*4B^ 1 1 3 4»&ad*l/ 

iags^Tra (Hia^f ^ (a) ) „ iuI3«ny • 

NN • (NY + NN) i^OTSUfntliv ^r— 7— b" 
ffPffiSS 3 0 ^-1f-#&gtUfc*ff&©SJ£J:^5 
t Lfeffl^^-rfltamSffl^ (Qyes, Qno) 
Qyes=N Y/ (NY + NN) 
Qno =NN/ (NY+NN) 
fctUffi (»fy7 (-) ) . 

[0204] m^mz^zr, ^--v-^mtbtz^ 
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1 b }) y trfS ^"MY 1 kffiiB 1 b 'J v 

K 2o©*-7- K0ttjgfcoViT©i-1f-#s&g/ 

*-7-h*k2^©*-7-b'©£ig£3:i:i6 
toll's) = bfctf^'&ffcfrCOM 
TQyes, Qnoki^fCftlilrClfgSff? . 
[0 2 0 5] CCfefeC, £-f#7>* i^Ofl-few b 
(RHa*T-*7 (*) ) - &fc*7>* j4 0.C-fe 

^ bi - 5 (ipna^xyT" m ) o 

[0 2 0 6] |WBl»tt3£^bUf^«^MY (i. 
j) i:*irBl«SS.*HJs'*«^MNl (i, j) © 
fq (MY 1 (i, j) +MN1 (i, j).) timt 
2> a ZCD$i (MY 1 (i, j) +MN1 (i, j) ) 
fc£, -5-0^-7- b'.tfiSifiJS^tTVvSfrS^-riST' 

*)Mfa-&-&^t%z.btiZc c::T-l±^OS (MY 1 
(i, j) +MN1 (i, j) ) #3iXh-?£fttt\ if 

{a&fcg^t-s&ck-rs Cfsiisi^.^^T' (b) ) . zo 

ft (ff^WUffi) tts 3T-&< k&SMfc>&V>*>\ S 
4 ©5SltT? tt 3 i? *> 4 SS* s Hffl±{g?iJT- & S c: i: tfft 

[ 0 2 0 7] ST, COfil (MY 1 (i, j) +MN1 

(i, j) ) * s 3w±-r-sni^ *-y-Y&mm£ 

(Pyes, Pno) £ 

Pyes= (MY (i, j) +c) / (MY (i, j) + 
MN (i, j) +2 e) 

Pno = (MN (i, j) +£) / (MY (i, j) + 
MN (i, j) +2e) 

W-JW* (HBI^yyT' (f) ) . e&Pyes 
i: P no# 0 &V> «£ ? fcfe© 0 fci£^IE©£ 

[0 2 0 8] iufe*-7- b'maill'gr (Pyes, Pno) 
tm^n&Mm-& (Qyes, Qno) <DM^*atS.t 
bT, #StiSff*VY (i, j) kSSSHSfi^VN 

(i, j) * 

VY (i, j) =Qyes • log (Qyes/Pyes) • £ 
VN (i, j) =Qno -log (Qno /Pno ) • £ 

£=tanh [ (MY (i, j) +MN (i, j) ) /3] 
(»f^ (ij) ) . dCEHJBSftt, tB3L$I 

gCJfc&T, fft>$D<£D*t < koT£>,fcVV d5b 

3o 



[ 0 2 0 9 ] SI (MY 1 ( i , j ) +MN 1 ( i , 
j) ) #2fcrF-efcft& tulB#S(iMffi^VY (i, 
j) tg^fl^ft^VN (i, j) ft 
VY (i, j) = 0 
VN (i, j) = 0 

inrs (HH^f (?) ) . 

[0210] jjLboaraaqftfca'fcs *7>* j©tt& 

1 (Hua^rvr oi/) ) ) . *7>* j© 

tiRitto«ia*fTV^ (fina^vr (?) ) > *7>* 

j ©<it# lfcHfc • b U y*ffl*©fT0RfiU:J: 

(7) ) = * 7 i ©fit* 1 b U s> * 

»*©firffl»*»T&5i: (EHSU?*:? (*) ) > A 
7 j ©f££ 0 K V -fey b b (IrUST^ v 7" 

) , mkDjm&ff^ #7>* i©ffi*i*# 

* ■ b 'J y *{t*®fr©R6U:i:&5iBS4»T 

[0 2 11] ilSLTff&ft&ttSffigflrg-VY (i, 
j) fcg£ffiSfi*VN (i, j) kfc, 5o£Dfi*5, 
*5^-7-b*lfffiM^ 

KWKD(nofDiC*i+j) = (VY (i,.j) +VN (i, 
j) , VY (i, j) , VN (i, j) , i, j) 

b U ^^©fiE^^T-^S^^^I-feC-efe 

[0 2 12] ^-7-biffi«-§y-bg|5 3 1(L dp- 
7- - Ktt»S4j**®ai D^^f'i-A*!*?*^©^- 
7- b^S4^ffi« t) »^(t ^M CKWCjiS bt, 
3-o©^ST'^r-7-bifaff-t©3£^x5:ff : '5 (lU 
H^x>y7 (3) ) „ 

[0 2 1 3] ^lO^fe (MCKW=1) ^S^tt 
^iC«t<ft(te.n5^-7-b-/«lt5:^t)ffi-r^ST-fe 
5> -5-©7D-^-b£Ell 6t^1-„ ^2©^& 

(mckw=2) t±, ^mtemmzKmibtiz*- 

ftBH7C^r. »3®*a (MCKW=3) tt, 

*a»^t>-&fe*ffii?fet)s -^©^D-^^-b^sii 

[0 2 1 4] HI 6fcjj*Ufcl§l®5M£Hu ^r-7-b 
tj»a4dE*S«i 5 #i«*M C K Wtf l 
*n*fe©-Cife!), ^-7-b-ffWf^-KWKDS, * 
©^2^VY (i, j) tOV>T> /h$v^4>e>jet 
(01 S^^yT* (-f) ) o ZCD£.oC&^ 

S^tf fSCPgt? T^^feffi?: k 5 *-7 - b' b^f 
fircfc*. tit, ^r-7-b'iff V-bSBtt, ^©3£ 
^SEi btlt^-U- b-f^ffifi^ S KWK D 4^-7 - 




[0 2 15] *-7-F8«S£j8£Sffl!>3a.te5M 
C KVW 1 0*&Ctt, *-7- HtftJRSSjS* 3 2 

AWJ (*-7-K) Wfc-*ftfctfJfc-j-**raCi:1fi6 
l»PYfcgj£0ftPN04o;fr&&5j^3»{i^F 
DCKftFDCK [1] *>6FDCK [nofFDCK] £T" 

[0 2 16] *-7-K8«?S®a©RfcKSt*#i6 

[0 2 17] ifefc, *-7-'r-&*£flrtKW*0-fes/ 
£ (»f«^ (-) ) o W^^ooun 

[0 2 18] £^£*&ftfc*-7-r-ff«B*SKW 
KD( c ount)©fg4ffc9-i SlSftfiU Hi#§© 
3Uffiff^»«S*F D C K [ i ] «DX#^lt* 1 

fSKWKD(count)£D|5^j$IWU fi 
jSf^f£S«^©|g j #S©ajSfflF^»«t^F D C K 
[j] ©^^'J : &^2ar-'7-h-KW2^t^r?> 
(HBI^T-yT' (-0 , (M ) . *-7-K 

KW-*- (KW) or (KW1 and KW2) 
i:St^x.5 (ffl^r-^ (?) ) o 
[0 2 19] aj»A^>^Sl«|ji|-¥>f (llllll^xy 

7- (u) ) o «Ts ra«©stf^ a£^si&n&^~ 

7-Kffffi{f^SKWKD(2), SKWKD(3)- ■ • 
■ SKWKD (TN) £-zmQMt (M^^v? 

D (TN) £-e±©ffiH*fTV>*-7-K*Wi£fflreK 

[ 0 2 2 0 ] ■ ^B0T%«J D ft gftT'ff o Jj%<D- 
■Olts a^g£fc$Ufc*-7-r*§¥ffli^4 s; P4i>£tf> 

4>6j25«&fliao±T (iftgtCJfttT, 9 0%, 8 0% 

[ 0 2 2 1 ] HI 1 7 LfcSg 2 ©£&(±, *-7- K 
ftJfcSfedWiStiD D Sid^M C KW# 2 ©*§£-fcjffift 
£fti>&©T-ifc!3v 7-r*ffMt*KWKDfcx AS- 
CIIS $#VN (i, j) Ko^T, 'jN^/^JIt:: 
3£^£;15&©T-&5o lilT, tuiEbfeg 1 ©Tj^iilH] 

*oioss(TV\ or-ceanfc^r-7-KtteRaKW4. 

KW <- J KW 
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